Leukemia inhibitory factor signaling modulates both central nervous system demyelination and myelin repair.
Leukemia inhibitory factor (LIF) receptor signaling limits the severity of inflammatory demyelination in experimental autoimmune encephalomyelitis, a T-cell dependent animal model of multiple sclerosis (MS) [Butzkueven et al. (2002) Nat Med 8:613-619]. To identify whether LIF exerts direct effects within the central nervous system to limit demyelination, we have studied the influence of LIF upon the phenotype of mice challenged with cuprizone, a copper chelator, which produces a toxic oligodendrocytopathy. We find that exogenously administered LIF limits cuprizone-induced demyelination. Knockout mice deficient in LIF exhibit both potentiated demyelination and oligodendrocyte loss after cuprizone challenge, an effect that is ameliorated by exogenous LIF, arguing for a direct beneficial effect of endogenous LIF receptor signaling. Numbers of oligodendrocyte progenitor cells in cuprizone-challenged mice are not influenced by either exogenous LIF or LIF deficiency, arguing for effects directed to the differentiated oligodendrocyte. Studies on the influence of LIF upon remyelination after cuprizone challenge fail to reveal any significant effect of exogenous LIF. The LIF-knockout mice do, however, display impaired remyelination, although oligodendrocyte replenishment, previously identified to occur from the progenitor pool, is not significantly compromised. Thus endogenous LIF receptor signaling is not only protective of oligodendrocytes but can also enhance remyelination, and exogenous LIF has therapeutic potential in limiting the consequences of oligodendrocyte damage.